Introduction {#s1}
============

Women remain disproportionately affected by the HIV epidemic particularly in sub-Saharan Africa, where women comprise 58% of the adults living with HIV, according to the Joint United Nations Programme on HIV/AIDS (UNAIDS), 2012. In 2011, the incidence in children was also highest in sub-Saharan Africa, representing more than 90% of children worldwide who became newly infected with HIV [@pone.0066593-UNAIDS1]. Treatment and prevention of HIV infection in women is of course required to prevent new infections in infants. The number of HIV-infected children \<15 years old in sub-Saharan Africa is 91% of the total 3.4 million HIV-infected children globally [@pone.0066593-UNAIDS1]. These unfavorable statistics, coupled with the high prevalence of HIV-infected pregnant women in sub-Saharan Africa, underscore the need for HIV interventions focused on prevention of mother-to-child transmission (PMTCT) and family planning (FP) to avoid unintended pregnancies [@pone.0066593-UNAIDS1]. It is estimated from data collected from 42 countries in sub-Saharan Africa that 14 million unintended pregnancies occur each year [@pone.0066593-Hubacher1]. Among the 128 million women married or in a union who are 15 to 49 years old in sub-Saharan Africa, the unmet need for FP is estimated at 25% according to UNAIDS [@pone.0066593-UNAIDS2]. In resource-limited countries, too few women are receiving effective FP or HIV prevention and treatment services to protect themselves and their children [@pone.0066593-UNAIDS3].

For the elimination of mother-to-child transmission of HIV, the World Health Organization (WHO) recommends a comprehensive PMTCT strategy that includes: 1) primary prevention of HIV infection among women of childbearing age, 2) FP for preventing unintended pregnancies among HIV-infected women, 3) preventing HIV transmission from HIV-infected women to their infants and 4) treatment, care and support of HIV-infected women and their children [@pone.0066593-World1]. The importance of FP has increasingly gained recognition as having a vital role in the prevention of HIV transmission. Reducing unintended pregnancies among HIV-positive women through FP reduces the number of HIV-infected infants as much as the use of antiretroviral (ARV) prophylaxis for PMTCT [@pone.0066593-Council1]--[@pone.0066593-Reynolds1]. It also reduces the number of children potentially orphaned when parents die of an AIDS-related illness, and decreases the vulnerability of women and infants to morbidity and mortality related to pregnancy and lactation [@pone.0066593-Rutenberg1], [@pone.0066593-Halperin1]. In addition, FP substantially reduces the morbidity known to increase for HIV-infected women during the year following delivery [@pone.0066593-Chersich1]. Meeting the FP needs for women living with HIV contributes significantly to reducing the need for ARV prophylaxis and treatment [@pone.0066593-UNAIDS3]. FP has also proven to be a cost-effective strategy for prevention of HIV transmission [@pone.0066593-Halperin1], as contraception costs are less than those of PMTCT [@pone.0066593-Reynolds2]. Projected FP use in Uganda, which has one of the highest fertility rates in the world, was estimated to potentially avert 21.6% of vertical HIV infections and 18.5% of pediatric deaths [@pone.0066593-Hladik1].

Despite these benefits, FP needs have remained unmet in areas of the world where the prevalence of HIV/AIDS is highest [@pone.0066593-USAID1], [@pone.0066593-United1]. Recent literature indicates the use of FP among HIV-infected women has remained low [@pone.0066593-Heys1]--[@pone.0066593-Homsy1]. The use of FP is lower among women in HIV-1 heterosexual serodiscordant partnerships in East Africa compared to Southern Africa [@pone.0066593-Heffron1]. Demographic health survey data of HIV-infected women from Kenya and Malawi indicated nearly three-quarters did not want more children within the next 2 years or ever, but only 26% in Kenya and 19% in Malawi were using modern contraceptives [@pone.0066593-Anand1]. In a study conducted to determine the usage of FP services among HIV-infected mothers in a PMTCT program at the Kitale District Hospital in Kenya [@pone.0066593-Bii1], only 44% of the respondents were using some form of FP. These findings are consistent with a study done by Keogh, et al. [@pone.0066593-Keogh1] in Mwanza, Tanzania, which found low rates of contraceptive use among women attending antenatal clinics. In sub-Saharan Africa modern FP methods, which include hormonal contraception, condoms, IUDs and sterilization, are used with a higher prevalence overall than other methods, such as withdrawal and abstinence [@pone.0066593-Cleland1]. A prospective study of contraceptive use among African women from 7 countries, specifically Kenya, Rwanda, Tanzania, Uganda, Botswana, South Africa and Zambia, found that injectable contraceptives are the most common method used [@pone.0066593-Heffron1]. Other studies in Kenya, Uganda and Malawi have shown the most frequently used FP methods are hormonal (injectables, pills or implants) and condoms [@pone.0066593-Heffron1], [@pone.0066593-Anand1], [@pone.0066593-Nattabi1], [@pone.0066593-Wanyenze1].

There are several studies published on the knowledge and use of FP among HIV-infected individuals. There are, however, limited data on the attitudes of HIV-positive women towards the use of these FP methods, especially in Kenya [@pone.0066593-Homsy1], [@pone.0066593-Nattabi1], [@pone.0066593-Wanyenze1]. Understanding the attitudes of HIV-positive women and their spouse or partner towards FP is critical to the expansion of comprehensive HIV prevention programs targeted at achieving a reduction in unwanted pregnancies and a decrease in the incidence of HIV-infected children.

The Kisumu Breastfeeding Study (KiBS) was a phase II open-label one-arm HIV PMTCT clinical trial conducted in Western Kenya. This clinical trial used a triple ARV regimen in the late antenatal period and during lactation until 6 months postpartum in order to reduce mother-to-child transmission. Questionnaires completed during enrollment collected information regarding whether the current pregnancy was intentional and whether participants anticipated using FP in the future. This current analysis using enrollment questionnaire data will help inform health care providers, policy makers and others involved in the development of FP services toward the creation and implementation of targeted FP strategies that specifically address the needs of HIV-positive women.

Methods {#s2}
=======

Study population {#s2a}
----------------

KiBS was conducted at the KEMRI-CDC Clinical Research Center, jointly operated by the Kenya Medical Research Institute (KEMRI) and the U.S. Centers for Disease Control and Prevention (CDC), located at the New Nyanza Provincial General Hospital (NNPGH) in Kisumu, Kenya. Between July 2003 and November 2006, 602 HIV-infected pregnant women were screened from the PMTCT antenatal clinics of two government hospitals, the NNPGH and the Kisumu District Hospital (KDH). Study procedures and primary findings for this PMTCT clinical trial have been published previously by Thomas, et al. [@pone.0066593-Thomas1]. The enrollment criteria included: age ≥15 years old, gestation of 34--36 weeks and no previous ARV exposure. Laboratory confirmation of HIV status was performed at screening before enrollment. There were 522 HIV-infected women enrolled ([Figure 1](#pone-0066593-g001){ref-type="fig"}). The questionnaire used for this analysis was administered at the time of enrollment. Over 60% of the women who delivered at NNPGH came from 3 neighborhoods in the lowest income areas of Kisumu. At both recruitment hospitals, all women were offered voluntary HIV counseling and testing as per the routine standard of care.

![Flow diagram of women enrolled n the Kisumu breastfeeding study.](pone.0066593.g001){#pone-0066593-g001}

Participants provided written informed consent. The study was approved by the Ethical Review Committee of KEMRI and the Institutional Review Board of the U.S. CDC, Atlanta, GA, USA. For this analysis, the baseline data collected at enrollment included: maternal age, parity, level of education, whether current and future pregnancies were planned for and/or desired, prior knowledge and use of FP, future FP preferences, and perception of FP acceptance by their spouse or partner. Counseling on methods for preventing unintended pregnancies was offered at all study visits. Additional counseling was available to support the women as they managed the reaction of their spouse or partner to their decision about FP and condom use, as well as the disclosure of their HIV status.

Data Collection {#s2b}
---------------

Data were collected using written study instruments with structured and semi-structured questions. Questionnaires were written in English and then translated into Dholuo and Kiswahili, which are the predominant languages of the area. Pilot testing and revision of questionnaires were completed prior to initiation of the study. Questionnaires were administered verbally by trained study nurse counselors.

Data analysis {#s2c}
-------------

In the current analysis, descriptive statistics were used to describe baseline maternal characteristics and preferred FP methods. The term "family planning" includes contraceptive injectables, pills, implants, condoms, intrauterine devices, diaphragm, female/male sterilization, as well as other FP methods, such as abstinence, rhythm, withdrawal or a cultural/folk method. Fisher\'s exact test was used for two-by-two contingency tables and permutation tests for larger tables to test for associations between demographic and psychosocial variables and the intention to use FP methods. Statistical analyses were performed using SAS software, version 9.3 (SAS Institute, Inc., Cary, North Carolina, U.S.).

Results {#s3}
=======

Data on demographics, psychosocial and behavioral factors were collected from 522 pregnant women at enrollment ([Table 1](#pone-0066593-t001){ref-type="table"}). The median maternal age was 23 years (range 15--43 years) and the median gestational age at enrollment was 34 weeks. Most of the participants, 447 (86%), were from the Luo tribe, which is the fourth largest tribe in Kenya [@pone.0066593-Kenya1] and one of the main tribes in western Kenya. There were 392 (75%) women who had prior pregnancies before enrollment, with a median parity of 2, whereas 130 (25%) were primigravid. The majority of women, 388 (74%), were married, and 376 (72%) were living with the father of the current pregnancy. Only 69 (13%) were single and the remaining 65 (13%) were widowed, separated or divorced. Whereas 368 (70%) of the women had completed 8 years of education, 154 (30%) had not completed primary education. Importantly, only 186 (36%) of the women indicated that they desired the current pregnancy, 233 (45%) would have preferred to wait, and 74 (14%) did not want the pregnancy, indicating that 59% of pregnancies were unintended. The remaining 26 (5%) were either not sure or refused to answer the question.

10.1371/journal.pone.0066593.t001

###### Baseline Maternal Characteristics of 522 HIV-Infected Women Initiating ARV Therapy for PMTCT in the Kisumu Breastfeeding Study, July 2003 to November 2006.[\*](#nt101){ref-type="table-fn"}

![](pone.0066593.t001){#pone-0066593-t001-1}

  Variable (n = 522)                                                                Category             Number (%) or Median (Range)
  ----------------------------------------------------------------------- ----------------------------- ------------------------------
  Age (years)                                                                        15--19                        76 (15%)
                                                                                     20--24                       221 (42%)
                                                                                     25--29                       142 (27%)
                                                                                       ≥30                         83 (16%)
  Median age (years)                                                                                             23 (15--43)
  Primigravid                                                                          Yes                        130 (25%)
                                                                                       No                         392 (75%)
  Median parity, among multigravid (n = 392)                                                                       2 (0--8)
  Marital status                                                                     Single                        69 (13%)
                                                                                     Married                      388 (74%)
                                                                               Separated/Divorced                  26 (5%)
                                                                                     Widowed                       39 (8%)
  Living with child\'s father (n = 521)                                                Yes                        376 (72%)
                                                                                       No                         145 (28%)
  Completed primary education (8 years)                                                Yes                        368 (70%)
                                                                                       No                         154 (30%)
  Employed outside home                                                                Yes                        174 (33%)
                                                                                       No                         348 (67%)
  Median people in household (n = 521)                                                                            3 (1--14)
  Level of income (KSh[§](#nt102){ref-type="table-fn"}/month) (n = 520)              \<2,000                       69 (13%)
                                                                                  2,000--4,999                    102 (20%)
                                                                                  5,000--9,999                     61 (12%)
                                                                                     ≥10,000                       39 (8%)
                                                                                     Unknown                      249 (48%)
  Ethnic group                                                                         Luo                        447 (86%)
                                                                                      Luhya                        54 (10%)
                                                                                      Other                        21 (4%)
  Attitude toward current pregnancy (n = 519)                                        Desired                      186 (36%)
                                                                                 Wanted to wait                   233 (45%)
                                                                           Did not want to be pregnant             74 (14%)
                                                                                     Unsure                        23 (4%)
                                                                                     Refused                        3 (1%)

Number indicates the number of women who chose each response. Percentages may not add up to 100% due to rounding. Sample sizes (in parentheses) may vary due to missing data.

KSh 85 per 1 US dollar (rate varies).

At baseline, the women were asked about their intention to use any form of FP in the future ([Table 2](#pone-0066593-t002){ref-type="table"}). There were 448 (87%) women who indicated they intended to use FP, 44 (8%) did not intend to use FP and 25 (5%) did not know. Half of the women, 262 (50%), had discussed the issue of FP with their spouse or partner, whereas nearly the same number of women, 254 (49%), had not. When participants were asked to predict the feelings of their spouse or partner about the use of FP, 262 (50%) thought they would approve, whereas 122 (23%) thought they would not approve, and 135 (26%) responded that the feelings of their spouse or partner were unknown. In order to investigate perceptions of whether they shared a similar view on the desired number of children, we asked participants if they thought their spouse or partner wanted the same, more or fewer children than they did. There were 186 (36%) who reported their spouse or partner wanted the same number of children. By comparison, 90 (17%) reported their spouse or partner wanted more children, 25 (5%) stated they wanted fewer and 143 (27%) indicated they did not know the number of children their spouse or partner wanted.

10.1371/journal.pone.0066593.t002

###### Women\'s Perception of Family Planning Acceptance by Spouse or Partner.[\*](#nt103){ref-type="table-fn"}

![](pone.0066593.t002){#pone-0066593-t002-2}

  Variable (n = 522)                                                                    Category       Number   Percent
  -------------------------------------------------------------------------------- ------------------ -------- ---------
  Intention to use FP method in future (n = 517)                                    Intended to use     448       87%
                                                                                     Did not intend      44       8%
                                                                                        Unknown          25       5%
  Have you ever talked with your spouse/partner about FP?                                 Yes           262       50%
                                                                                           No           254       49%
                                                                                        Unknown          4        1%
                                                                                        Refused          2       \<1%
  Prediction of FP approval of by spouse/partner                                     Would approve      262       50%
                                                                                    Would disapprove    122       23%
                                                                                        Unknown         135       26%
                                                                                        Refused          3        1%
  Does your spouse/partner want the same number of children as you do? (n = 520)          Same          186       36%
                                                                                          More           90       17%
                                                                                         Fewer           25       5%
                                                                                        Unknown         143       27%
                                                                                        Refused          76       15%

Number (percent) indicates the number (percentage) of women who chose each response. Percentages may not add up to 100% due to rounding. Sample sizes (in parentheses) may vary due to missing data.

In [Table 3](#pone-0066593-t003){ref-type="table"}, we analyzed a number of variables to identify predictors of intention to use FP among the 492 participants from [Table 2](#pone-0066593-t002){ref-type="table"} who definitely stated they either intended to use or not to use FP. Among the 168 participants who desired the current pregnancy, 152 (90%) intended to use FP in the future. Of the 297 participants who responded that they either wanted to wait or did not want to be pregnant, 276 (93%) intended to use FP. Attitudes toward the current pregnancy were significantly associated with future intentions to use FP (p = 0.02). There was also a significant association between intent to use FP and having disclosed to their spouse or partner a history of a previous sexually transmitted infection (STI) other than HIV (p = 0.03), those who talked to their spouse or partner about the intention to use FP (p\<0.001) and those whose spouse or partner approved of using FP (p\<0.001). All of the women who answered the questionnaire indicated they had prior knowledge of FP. Previous use of FP was significantly associated with intention to use FP in the future (p = 0.006). FP also varied by marital status (p = 0.04). Specifically, married (93%) and single mothers (90%) reported higher rates than separated/divorced (83%) and widowed (82%) mothers (p = 0.02). Ethnic group was also associated with intention to use FP (p = 0.03). A higher percentage of the Luhya tribe (100%) expressed an intention to use FP compared with the Luo tribe (90%) and others (89%).

10.1371/journal.pone.0066593.t003

###### Predictors of Intention to Use Family Planning.[\*](#nt104){ref-type="table-fn"}

![](pone.0066593.t003){#pone-0066593-t003-3}

  Variable (n = 492)                                                                       Category             Total   Number   Percent   P-Value
  ------------------------------------------------------------------------------ ----------------------------- ------- -------- --------- ---------
  Age (years)                                                                               15--19               75       68       91%      0.39
                                                                                            20--24               210     188       90%    
                                                                                            25--29               131     119       91%    
                                                                                              ≥30                76       73       96%    
  Parity                                                                                  Primiparous            366     337       92%      0.20
                                                                                          Multiparous            126     111       88%    
  Marital status                                                                            Single               67       60       90%      0.04
                                                                                            Married              363     337       93%    
                                                                                      Separated/Divorced         24       20       83%    
                                                                                            Widowed              38       31       82%    
  Completed primary education (8 years)                                                       Yes                347     319       92%      0.30
                                                                                              No                 145     129       89%    
  Employed outside home                                                                       Yes                161     150       93%      0.31
                                                                                              No                 331     298       90%    
  Number of sexual partners (n = 146)                                                          0                 70       59       84%      0.75
                                                                                               1                 55       49       89%    
                                                                                             2--5                21       19       90%    
  Level of income (KSh/month) (n = 490)                                                     \<2,000              66       59       89%      0.70
                                                                                         2,000--4,999            100      89       89%    
                                                                                         5,000--9,999            55       51       93%    
                                                                                            ≥10,000              34       33       97%    
                                                                                            Unknown              235     214       91%    
  Ethnic group                                                                                Luo                424     382       90%      0.03
                                                                                             Luhya               49       49      100%    
                                                                                             Other               19       17       89%    
  Previous history of STI other than HIV (n = 489)                                            Yes                63       57       90%      0.81
                                                                                              No                 426     389       91%    
  Disclosure of STI to spouse/partner[§](#nt105){ref-type="table-fn"} (n = 63)             Disclosed             56       52       93%      0.03
                                                                                       Did not disclose           7       4        57%    
  Knowledge of FP (n = 482)                                                                   Yes                482     441       91%       NA
                                                                                              No                  0       0        NA     
  Previously used a FP method (n = 457)                                                       Yes                219     209       95%      0.006
                                                                                              No                 238     210       88%    
  Attitude toward current pregnancy (n = 489)                                               Desired              168     152       90%      0.02
                                                                                        Wanted to wait           228     209       92%    
                                                                                  Did not want to be pregnant    69       67       97%    
                                                                                            Unsure               21       16       76%    
                                                                                            Refused               3       2        67%    
  Talked to spouse/partner about FP (n = 490)                                                 Yes                249     240       96%     \<0.001
                                                                                              No                 237     204       86%    
                                                                                            Unknown               4       3        75%    
  Spouse/partner approval of FP use (n = 489)                                                 Yes                248     241       97%     \<0.001
                                                                                              No                 114      97       85%    
                                                                                            Unknown              127     109       86%    
  Concurrence in number of children with the spouse/partner (n = 490)                        Same                180     168       93%      0.21
                                                                                             More                83       77       93%    
                                                                                             Fewer               24       23       96%    
                                                                                            Unknown              132     118       89%    
                                                                                            Refused              71       60       85%    

Number (percent) indicates the number (percentage) of women of the total who intended to use family planning. Sample sizes (in parentheses) may vary due to missing data.

Only for 63 participants who had a previous history of an STI other than HIV.

We interviewed participants about their preferred FP methods. Choices were not mutually exclusive, as more than one option could be selected on the questionnaire. Approximately two-thirds (296) of the total respondents indicated that they preferred hormonal therapy (primarily injectable methods, such as Depo-Provera) among available FP methods ([Table 4](#pone-0066593-t004){ref-type="table"}). Of note is the paucity of participants, only 36 (8%), who preferred condoms. To further examine condom use, we conducted an analysis looking at condom use and reasons for not using condoms. Nearly half, 243 (47%) of the 522 participants, had never used a condom. An analysis of women who had never used condoms ([Table 5](#pone-0066593-t005){ref-type="table"}) revealed that 102 (43%) women reported their spouse or partner refused to use them. However, women did not cite lack of knowledge about where to access condoms or how to use them as reasons for failing to use condoms.

10.1371/journal.pone.0066593.t004

###### Preferred Family Planning Method.[\*](#nt106){ref-type="table-fn"}

![](pone.0066593.t004){#pone-0066593-t004-4}

  Type                           FP method         Total   Number   Percent
  ------------------------ ---------------------- ------- -------- ---------
  Hormonal                      Injectables         474     207       44%
                                   Pills            474      54       11%
                                  Implants          474      35       7%
  Barrier/Mechanical               Condom           474      36       8%
                                    IUD             472      7        1%
                                 Diaphragm          473      1       \<1%
  Behavioral                Periodic abstinence     474      19       4%
                                 Withdrawal         473      4        1%
  Permanent                 Female sterilization    474      60       13%
                             Male Sterilization     474      1       \<1%
  Other FP Method                                   473      10       2%
  Unsure about FP Method                            470      55       12%

Choices were not mutually exclusive. Number (percent) indicates the number (percentage) of women of the total who chose each FP method. Totals may vary due to missing data.

10.1371/journal.pone.0066593.t005

###### Reasons Given by Women Who Had Never Used a Condom.[\*](#nt107){ref-type="table-fn"}

![](pone.0066593.t005){#pone-0066593-t005-5}

  Variable (n = 236)                            Category       Number   Percent
  ----------------------------------------- ----------------- -------- ---------
  Do not know where to get them (n = 235)          Yes           23       10%
                                                   No           201       86%
                                             Unknown/Refused     11       5%
  Do not know to use them (n = 235)                Yes           44       19%
                                                   No           175       74%
                                             Unknown/Refused     16       7%
  Spouse/partner refuses to use them               Yes          102       43%
                                                   No           111       47%
                                             Unknown/Refused     23       10%
  Church says not to use them                      Yes           11       5%
                                                   No           214       91%
                                             Unknown/Refused     11       5%
  Condoms are laced with HIV                       Yes           7        3%
                                                   No           213       90%
                                             Unknown/Refused     16       7%
  Too expensive                                    Yes           4        2%
                                                   No           214       91%
                                             Unknown/Refused     18       8%

Number (percent) indicates the number (percentage) of women who chose each response. Percentages may not add up to 100% due to rounding. Sample sizes (in parentheses) may vary due to missing data.

Discussion {#s4}
==========

The majority (87%) of HIV-infected pregnant women participating in this PMTCT trial expressed an intention to use FP in the future. However, this contrasts with the high proportion of unintended pregnancies (59%), thus emphasizing a gap between intent and practice. Our findings are similar to those reported by other investigators in South Africa, Uganda and Rwanda [@pone.0066593-Homsy1], [@pone.0066593-Nattabi1], [@pone.0066593-Wanyenze1]. An unintended pregnancy rate of 61.6% was found among HIV-positive postpartum women in Cape Town, South Africa [@pone.0066593-Crede1]. Data from a large cohort study in Rakai, Uganda over the period 2000--2006 revealed nearly half of all pregnancies among HIV-infected women were unintended [@pone.0066593-Polis1]. In a cross-sectional study among HIV-positive women on ART in Kigali, Rwanda, 62.7% had become pregnant unintentionally [@pone.0066593-Kikuchi1]. Such issues are not limited to sub-Saharan Africa, as similar findings were reported among HIV-positive women in Ontario, Canada, where 56% of HIV-positive women classified their last pregnancy as unintended [@pone.0066593-Loutfy1]. In the United States a 2011 study reported 49% of all pregnancies were unintended [@pone.0066593-Centers1], [@pone.0066593-Finer1].

Modern FP methods (hormonal, barrier or permanent) were preferred by most of the women who intended to use FP. This preference reflects the FP counseling structure in Kenya, which puts more emphasis on the use of modern methods and the provision of such counseling services at the HIV care and treatment sites [@pone.0066593-Kosgei1]. Although the data on FP was collected at the time of enrollment, participants may have had prior FP counseling since FP services are available within the Kenyan government hospitals, including NNPGH and KDH, which were used as recruitment sites for this trial. Counseling on the use of contraceptives was offered at all study visits during the trial. Nearly 60% of the women preferred hormonal contraceptives, with most of them preferring the injectable Depo-Provera. Hormonal contraceptives and condoms are easily accessible in Kenya government clinics and are provided at no cost. The Kenyan government provides 33--50% of hormonal contraceptives and condoms throughout the country [@pone.0066593-Division1]. The predominant preference toward hormonal contraceptives is consistent with other studies in Eastern Africa, Western Africa and South Africa [@pone.0066593-Bii1], [@pone.0066593-Nattabi1], [@pone.0066593-Crede1], [@pone.0066593-Polis1], [@pone.0066593-Kibuuka1]. In Rakai, Uganda, use of hormonal contraceptives tripled from 1994 to 2006, primarily by increased use of hormonal injectables and implants [@pone.0066593-Polis1]. In Kenya, Bii, et al. also reported hormonal injectable contraceptives as the most popular method of FP [@pone.0066593-Bii1]. In Tanzania, Keogh, et al. found HIV-positive women more likely to use hormonal methods of contraception [@pone.0066593-Keogh1]. Currently there is a controversy regarding the use of hormonal contraceptives and a possible increase in HIV transmission. A systematic review by Polis, et al. assessing various hormonal contraceptive methods found mixed evidence for an increased risk of HIV transmission [@pone.0066593-Polis2]. An additional concern has been raised regarding the use of hormonal contraceptives and disease progression. A recent review of multiple cohort studies suggests that HIV-infected women can use hormonal contraceptives without concern for HIV disease progression [@pone.0066593-Phillips1].

Only 8% of participants chose condoms as a preferred FP method, similar to previous studies in Africa [@pone.0066593-Keogh1], [@pone.0066593-Ngubane1]. In addition, other studies in Africa have also reported low condom use among sexually active HIV-positive individuals, ranging from 5.5% to 24% [@pone.0066593-Crede1], [@pone.0066593-BeyezaKashesya1]--[@pone.0066593-Subramanian1]. Of the 522 participants in the study, 243 (47%) had never used a condom. Despite intensive efforts to encourage condom use and improve access in sub-Saharan Africa, the amount of condom usage remains suboptimal [@pone.0066593-Maharaj1], [@pone.0066593-Cleland2]--[@pone.0066593-MatickaTyndale1]. There is a low acceptance of condom use in sub-Saharan Africa due to socio-cultural influences, gender and sexual norms, influences of poverty, and insufficient information [@pone.0066593-MatickaTyndale1]. Advocacy is needed not only for an increase in the availability of condoms in resource-limited settings, but also for an improvement in the awareness and acceptability of the role for condoms in HIV prevention and FP. Our findings and those of others highlight the need for improved and innovative counseling strategies and education on the benefits of condoms to decrease HIV transmission and to prevent the acquisition of STIs, in addition to FP. Among the factors identified for low condom preference, 43% (102) indicated refusal by the spouse or partner to use them. This highlights the pivotal role of spouse or partner support and negotiation because condom use requires partner cooperation and also emphasizes the potential role for more female-controlled methods of HIV prevention and contraception. Also important is the need for culturally integrative approaches when engaging male partners in interventional strategies.

Successful FP involves the participation of both the women and her spouse or partner. FP programs should be developed to target both men and women, recommending condoms in combination with other effective contraceptive methods. Dual use of condoms with other contraceptives is particularly important among discordant couples for averting HIV transmission [@pone.0066593-Heffron1], [@pone.0066593-Higgins1]. Nineteen percent (44) of the women who had never used a condom lacked knowledge about how to use them, although this information is generally available. Comprehensive services for HIV-infected individuals need to include informative and interactive discussions on the proper use of condoms and the dual protection that condoms provide so that individuals know how to protect themselves and others from disseminating HIV and acquiring other STIs. Another possible explanation for low condom use could be that the women had not disclosed their HIV status to their spouse or partner. Among HIV-positive women the condom acceptance rate as a FP method needs to be verified on a population basis in high HIV prevalence areas.

This study identified seven variables that were significantly associated with an increased intention to use FP: 1) marital status (p = 0.04), specifically being married or single vs. divorced, separated or widowed (p = 0.02), 2) having talked to the spouse or partner about FP use (p\<0.001), 3) perceived spouse or partner approval of FP (p\<0.001), 4) attitudes toward the current pregnancy (p = 0.02), previous use of a FP method (p = 0.006), 6) disclosure of a previous diagnosis of sexually transmitted infections (p = 0.03) and 7) ethnic group (p = 0.03). Being from the Luhya tribe vs. the Luo or other tribe was significant. The total percentage of Luhya who intended to use FP was 100% compared to 90% among the Luo or 89% for other tribes. Further investigation is needed to determine the underlying reasons for these differences. These results are consistent with the findings from other studies with a high percentage of unintended pregnancies in Uganda and another study in Kenya [@pone.0066593-Wanyenze1], [@pone.0066593-Polis1], [@pone.0066593-Mutiso1], which found a significant association of FP use with marital status, and having discussed FP with their partner. In addition to previous findings, our analysis uniquely revealed that the women\'s perceived spouse or partner approval of FP and disclosure of previous STIs were significantly associated with the intention to use FP in the future.

Three of the variables associated with intention to use FP, namely having talked to the spouse or partner about FP, spouse or partner approval of FP, and disclosure of sexually transmitted infections, reveal the importance of communication. These results suggest that open and effective communication with one\'s spouse or partner is more likely to result in use of a FP method. Communication, gender relationships and negotiating in decision making are important determinants of FP [@pone.0066593-Montgomery1]. Having an agreement between both parties in the relationship is more likely to result in successful and sustained use of an effective FP method. These results underscore the importance of the role of the spouse or partner in the FP process. Whereas most men have limited FP knowledge [@pone.0066593-King1], they remain crucial in the decision-making process on selection of FP options. Counseling for couples rather than individual counseling may prove more effective in promoting the uptake and use of FP options. There was a significant association between intention to use FP and whether the participant desired, wanted to wait, or did not want the current pregnancy. The high percentage of unintended pregnancies in our study, indicated by 59% overall ([Table 1](#pone-0066593-t001){ref-type="table"}) and over 60% ([Table 3](#pone-0066593-t003){ref-type="table"}) who indicated that they wanted to wait before having the current pregnancy or did not want to be pregnant, reflects a need to improve current FP strategies.

Health care professionals and public health personnel involved in patient care need to emphasize FP as a preventive measure to mitigate the spread of HIV infection. Integration of reproductive health services into voluntary HIV counseling and testing sites has resulted in increased use of contraceptives, reduced discontinuation of contraceptives and a significantly reduced pregnancy rate [@pone.0066593-Duerr1]. More innovative ways should be developed relevant to the cultural context to motivate uptake and encourage sustained use of contraceptives for women who do not desire to become pregnant [@pone.0066593-Ngure1]. FP and counseling services should be designed to target the unmet needs of HIV-positive women. This will increase the knowledge and awareness of options available for those who desire FP. The expected end result will be greater use of FP methods, yielding fewer unintended and unplanned pregnancies, thereby lowering the incidence of new HIV infections. There is a need for couple-oriented and male-oriented reproductive health services, in addition to addressing female reproductive health issues for HIV-positve women. Our findings highlight the need to incorporate FP services into routine HIV care and treatment services as part of a holistic HIV prevention approach.

Limitations {#s4a}
-----------

Limitations of this study include recall bias on some of the questions that require the women to recall past information. Reporting information to an interviewer whom they may intend to please could result in a social desirability bias. The study participants were predominantly from an urban population in Kenya and thus the findings may not be generalizable to other settings. We could not measure the actual use of FP methods because this information was not collected. Also, condom use was only asked about in the context of contraceptive options and not for STI prevention. Finally, because HIV prevention and FP practices are changing over time, these data collected over the period 2003 to 2006 may differ from the most recent information at the time of this publication.

Summary {#s4b}
-------

Innovative approaches are needed to address the need for FP options available to HIV-positive women in resource-limited settings. A majority of these HIV-positive women in Western Kenya did not desire their current pregnancies and most were willing to use FP in the future. Unintended pregnancies among HIV-positive women represent an additional missed opportunity for prevention of mother-to-child transmission. Spouse or partner approval was crucial to a woman\'s intention to use FP, and therefore interactive discussions and agreement on FP methods are more likely to lead to successful implementation. FP and counseling services should be offered to both members of a couple to increase uptake, especially in the setting of a high number of unplanned pregnancies among HIV-positive women. Because condom use as a FP method in our study and many African countries is suboptimal, HIV prevention efforts should emphasize the importance of condoms as part of a dual use strategy for both HIV/STI prevention and as a contraceptive measure.
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